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Abstract 

Rationale: We performed this study with the purpose of revealing different aspects of the systemic inflammatory response 
syndrome in peritonitis. 

Objectives: The aim of the presentation was to make a research on some of the immune response mediators in 
secondary peritonitis and to observe their capacity to anticipate the evolution towards septic complications. 

IVIethods and Results: We have undertaken a study on a group of 100 patients with acute diffuse peritonitis, between 
2009 and 2011, in which we have accomplished the dosage of IL-ip, IL-6 and TNF a cytokines in the serum of patients, in 
dynamics, for 7 days by using the Elisa method. Subsequently, we have compared the results to the ones of a control group. The 
data obtained indicated high levels of proinflammatory cytokines in the patients who subsequently suffered an unfavorable evolution 
towards septic complications. 

Discussion: The study of IL-ip, IL-6 and TNF a blood dynamics, offers valuable information about the severity of a 
systemic inflammatory response syndrome in peritonitis. They can be valuable biomarkers in establishing the unfavorable evolution 
of patients, helping the physician to establish a sustained and specific treatment, even from the early phases of the illness. 

• Keywords: interleukin, systemic inflammatory response syndrome, severe sepsis, • 
septic shock, multiple organ dysfunctions. 



Introduction 

Acute diffuse peritonitis represents one of the 
nnost frequent surgical ennergencies. In order to evaluate 
an efficient treatnnent with high chances of success, it is 
necessary to understand its evolution opportunity 
confipared to the host's innnnune systenn. 

A systennic inflannnnatory response syndronne 
acconnpanies severe forms of peritonitis. Its intensity is 
usually hard to anticipate, while nnerely relying on clinical 
criteria or usual laboratory analyses. 

Proinflamnnatory cytokines represent one of the 
nnost innportant nnediators of the systennic inflannnnatory 
reaction, and, therefore, in recent years nunnerous studies 
have been trying to establish a link between their level in 
the patient's serunn and peritoneal fluid, and the 
probability of their bad evolution, despite the correctly 
perfornnecl surgical treatment. 

Because the study results are, most of the times 
contradictory, we have tried to formulate our own opinion, 
by studying the dimension of the systemic inflammatory 
reaction in an important number of patients with 
secondary peritonitis. Our goal was to find a link between 
the blood levels of cytokines, both at the beginning of the 
hospitalization and also during the postoperative period, 



and their evolution towards severe sepsis, septic shock 
and multiple organ dysfunction syndrome (MODS). 

Methods 

We have undertaken a prospective study on 100 
patients, hospitalized with the diagnostic of acute diffuse 
peritonitis produced by perforation, with ages between 16 
and 85 years. Moreover, we have analyzed 15 surgical 
patients without signs of infection or systemic 
inflammatory response syndrome, which represent the 
control group. 

We have accomplished the serum determination 
of proinflammatory cytokines (IL-1 p, IL-6, TNF a), at the 
beginning of the hospitalization, after grading the patients 
according to the ACCP/SCCM criteria, as presenting 
secondary peritonitis with or without systemic 
inflammatory response syndrome. The patients with 
peritonitis and systemic inflammatory response syndrome, 
where also divided in: 

(i) patients with sepsis/SIRS (depending 
on the possibility of identifying the germs in the peritoneal 
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fluid, intraoperatively taken or by the suspicion of 
infection); 

(ii) patients with severe sepsis; and 

(iii) patients with septic shock. 

We have also managed to determine these 
cytokines, in day 3 and day 7 postoperatively, and, 
subsequently, we divided the patients according to the 
general evolution in the same 4 groups, corresponding to 
the days of cytokine determination. We have determined 
the serum concentration of cytokines at admission in 15 
patients from the control group, after establishing the 
noninfectious character of the disease (the infectious 
disease represented exclusion criteria of the control 
group) and on day 1 postoperatively, knowing the fact that 
surgical/anesthetic stress may influence the blood 
dynamics of interleukins and TNF a. 

The serum levels of IL-ip, IL6 and TNF a were 
determined by the Elisa Sandwich method, while using 
Biosource and Invitrogen, the commercial kits of Elisa. 
We have accomplished the statistical analysis by using 
the SPSS 16 and Microsoft Excel program applications. 

Results 

To simplify the statistic analysis we have split the 
4 groups of patients with peritonitis (resulted after 
applying the ACCP/ACCM criteria), into two larger groups 
based on severity criteria: the first group was formed by 
patients with peritonitis, with or without systemic 
inflammatory response syndrome or sepsis, and the 
second one, formed by patients with peritonitis and septic 
complications (represented by severe sepsis, septic 
shock and MODS). In order to observe the capacity of 
different parameters to sustain the gravity diagnostic 
(peritonitis with or without septic complications) from 
hospitalization (day 1), we have applied two types of 
nonparametric tests: MANN-WHITNEY U and 
WILCOXON, obtaining the results presented in the 
following table: 

Table 1 



Predictive value 

^ (P) 0,003 0,913 < 0,001 < 0,001 





1 D3IL-6 


D3TNF a 


D7IL-I 


D7IL-6 


D7TNF P 


0,941 


< 0,001 


< 0,001 


0,593 


< 0,001 


< 0,001 



It can be observed that besides IL-1(3 in day 1 
(preoperatively) and 3 and 7 (postoperatively), all the 
other parameters have a high statistic significance in 
sustaining the day 1 diagnostic (P<0,001). 



Table 2 resulted from Mann-Whitney U and 
Wilcoxon nonparametric test application while analyzing 
the patient's diagnostic in day 3 postoperatively. 



Table 2 





Age 








■^Predictive value 


< 0,001 




< 0,001 


^jOOl 






WNF a 


Dim 






0,053 <0001- 


< 0,001 


. 0,567. 


< 0,001 


_ <0.001_ 



The diagnostic value of IL-6 and TNF a levels in 
day 3 can be noted (i) to sustain the diagnostic of 
peritonitis with systemic inflammatory response 
syndrome, with or without septic complications on that 
day, and also (ii) the prognostic value of IL-6 and TNF a, 
determined in day 1 (preoperatively), to predict the 
unfavorable evolution of patients (in all cases, P<0,001). 
Moreover, the prognostic value of age was also noted, 
particularly, older patients who had a higher chance of 
developing postoperative septic complications. What can 
also be deduced from the table are the high maintenance 
levels of IL-6 and TNF a in day 7, in those patients who 
have developed earlier septic complications. There is no 
statistical significance for IL-1 p. 

When applying the same nonparametric tests for 
the gravity diagnostic in day 7, we have obtained the data 
from Table 3. 



Table 3 













Predictive value 










(p) 


0,002 


0,464 


0,002 


0,005 1 






D3TNF g 


D7IL-I 


D7IL-6 


D7TNFal 


0,028 < 0,001 


0,004 


0,758 


< 0,001 


< 0,001a 



In this case, we were able to identify the 
diagnostic value of proinflammatory cytokines, and also 
their prognostic value, by successive determinations in 
dynamics, for the severity diagnostic from day 7 (in all 
cases, P<0,001). The age of the patients maintained its 
predictive value for the diagnostic on day 7, with a 
P=0,002. Also, for the day 7 diagnostic, the IL-1 (3 levels 
lacked statistic significance. 

In order to observe the distribution of IL-6 values 
by using repeated measurements, depending on the 
presence or absence of septic complications in day 3 and 
7 postoperatively, we have made the general-linear 
graphics model type, illustrated in figures 1 and 2. 
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Figure 1 




DgD3 
0 



Legend: 0 - patients with peritonitis but without septic 
complications; 
1 - patients with peritonitis and septic complications. 



Figure 2 




DgD7 
— 0 



Figure 3 




Legend: 0 - patients with peritonitis but without septic 
complications; 
1 - patients with peritonitis and septic complications. 



DgD7 



Legend: 0 - patients without septic complications in day 7 

(postoperatively); 
1 - patients with septic complications in day 7 

(postoperatively); 
3 - control group (postoperatively). 



Figure 4 




DgD7 



The dynamics of IL-6 levels, which are lower, 
can be observed in those patients without septic 
complications, both in day 3 and day 7 postoperatively, 
meaning that, the minimal levels, for those with septic 
complications and maximal levels, of those without such 
complications, are closer in day 7. Taking into account the 
control group from the postoperative period, we have 
compared the variation of IL-6 and TNF a levels, 
determined in day 7, with the three categories of 
diagnostic from that particular period, namely peritonitis 
with or without septic complications and the control group. 
The result is presented in the box plot graphics 3 and 4: 



Legend: 0 - patients without septic complications in day 7 

(postoperatively); 
1 - patients with septic complications in day 7 

(postoperatively); 
3 - control group (postoperatively). 



Making a comparative analysis of the two above- 
mentioned graphics, we can notice different values of the 
two cytokines in those with or without septic complications 
in day 7 (with a higher level for IL-6) - diagnostic value. 
Regarding the comparison to the control group, the close 
values for IL-6 can be noticed in the patients with 
peritonitis but without complications and in the control 
group or TNF a case. The values are even higher in the 
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control group. The exceptions are stressed by the two 
graphics. 

To better mark out the statistic importance of IL- 
6 and TNF a levels determined in the patient's serum, in 
day 7, and, in order to differentiate between the three 
categories of diagnostics on that day, we have applied the 
Anova and Bonferroni tests, to determine the predictive 
values for the three diagnostics, together and grouped by 
two. In all the cases, the predictive values showed a 
significantly high statistic difference (P<0,01), except for 
the comparison between the control group and those 
without septic complications, in the TNF a case, when we 
obtained a P>0,05, so, without a statistic significance 
(figures 5, 6). 



Figure 5 Mean values of IL-6 in day 7 postoperatively, in 
patients with peritonitis with or without septic complications, on 
that day, and in the postoperative control group. 



2500 




0 13 

DgD7 



Legend: 0 - patients without septic complications in day 7 
(postoperatively); 
1 - patients with septic complications in day 7 

(postoperatively); 
3 - control group (postoperatively). 

Figure 6 Mean values of TNF a in day 7 postoperatively, in 
patients with peritonitis, with or without septic complications, on 
that day, and in the postoperative control group. 
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Legend: 0 - patients without septic complications in day 7 

(postoperatively); 
1 - patients with septic complications in day 7 

(postoperatively); 
3 - control group (postoperatively). 



Discussions 

Making an analysis of those exposed, connected 
with the diagnoses of day 1 (preoperatively), days 3 and 7 
(postoperatively), we have noticed that the diagnostic 
value of IL-6 and TNF a for sustaining the severity 
diagnoses, suited the period in which the dosage has 
been made (peritonitis with systemic inflammatory 
response syndrome with or without septic complications). 
It can be seen that, in order to differentiate between the 
control group and the patients who have peritonitis 
without septic complications, only IL-6 have a high 
statistical significance. Moreover, we have showed the 
predictive value of proinflammatory cytokines related to 
the unfavorable evolution of patients with peritonitis 
produced by perforation with systemic inflammatory 
response syndrome, towards severe septic complications 
in days 3 and 7 postoperatively. Also, we have noticed the 
predictive value of the age, older patients having higher 
chances to develop postoperative septic complications. 
The values determined for IL1 p in the three periods of 
the study had no statistical significance. 

In comparison to the data resulted from our 
analysis, we will expose some data existing in the 
specialty literature, the outcome of numerous studies 
carried out on this theme. 

Sepsis may be difficult to distinguish from the 
other noninfectious conditions in patients hospitalized with 
altered general status, with clinical and biologic signs of 
acute inflammation [1, 2]. Therefore, it is necessary to 
make the difference between the systemic inflammatory 
response syndrome of noninfectious origin and different 
forms of severe sepsis, which cannot be made by clinical 
or laboratory signs [3]. Until now, no clinical or biological 
element has been unanimously accepted for sepsis 
diagnostic and its complications [4, 19], although there 
were numerous tries to correlate the plasmatic level of 
cytokines with the diagnostic of sepsis, severe sepsis and 
septic shock [2, 5, 6]. Ideally, the biomarkers should offer 
valuable information regarding the diagnostic and 
prognostic of patients and it should permit the monitoring 
of the patient's response to the treatment [7, 8]. 

Numerous studies made on patients or animals 
with systemic inflammatory response syndrome of 
infectious origin, sustain the predictive potential of IL-6 
and TNF a [6, 9, 10], which have the capacity to predict 
the evolution towards septic complications [9, 11, 12]. 

IL-6 is a proinflammatory mediator, whose 
quality of prediction was investigated in numerous studies 
[13, 14, 15]. Its plasma levels are susceptible to have 
predictive value for critical patients who have multiple 
organic dysfunction [13, 16, 18]. 

By contrast, in a study made in the ICU, although 
the plasma levels of TNF a were high in patients with 
septic shock, a correlation between TNF a levels and the 
severity of the sepsis could not be established [17]. 



I© 2011, Carol Davila University Foundation! 



161 



Journal of Medicine and Life Vol. 4, No. 2, April-June 2011 



References 

1. Ueda S, Nishio K, Minamino N, 
Kubo A, Akai Y, Kangawa K, 
Matsuo H, Fujimura Y, Yoshioka 
A, Masui K, et al. Increased plasma 
levels of adrenomedullin in patients 
with systemic inflammatory response 
syndrome. Am J Respir Crit Care 
Med. 1999;160:132-136. 

2. Carlet J. Rapid diagnostic methods 
in the detection of sepsis. Infect Dis 
Clin North Am 1999; 13: 483-494 

3. Harbarth S, Holeckova K, 
Froidevaux C, Pittet D and the 
Geneva Sepsis Network. 
Diagnostic Value of Procalcitonin, 
lnterleukin-6, and Interleukin- 8 in 
Critically III Patients Admitted with 
Suspected Sepsis. Am J Respir Crit 
Care Med. 2001;164:396-402. 

4. Boucher BA, Hanes SD. Searching 
for simple outcome markers in 
sepsis: an effort in futility? Crit Care 
Med 1999; 27:1390-1391 

5. Gogos OA, Drosou E, Bassaris 
HP, Skoutelis A. Pro- versus anti- 
inflammatory cytokine profile in 
patients with severe sepsis: a marker 
for prognosis and future therapeutic 
options. J Infect Dis, 2000; 181: 176- 
180 

6. Oberholzer A, Souza SM, 
Tschoeke SK, Oberholzer C. 
Abouhamze, Amer; Pribble, John 
P; Moldawer, Lyie L. Plasma 
Cytokine Measurements Augment 
Prognostic Scores As Indicators of 
Outcome in Patients With Severe 
Sepsis. Shock 2005 ,6: 488-493 

7. Marshall JC. Biomarkers of sepsis. 
Curr Infect Dis Rep 2006 , 8:351- 
357. 



8. Charalampos P and Jean-Louis V. 

Sepsis biomarkers: a review. Crit 
Care. 2010; 14(1): R15. 

9. Remick DG. Cytokine therapeutics 
for the treatment of sepsis: why has 
nothing worked? Curr. Pharm.2003, 
9: 75-82. 

10. Terregino CA, Lopez BL, Karras 
DJ, Killian AJ, Arnold GK. 

Endogenous mediators in 
emergency department patients with 
presumed sepsis: are levels 
associated with progression to 
severe sepsis and death? Ann. 
Emerg. Med 2000, 35: 26-34. 

11. Hamishehkar H, Beyg Mohammad! 
MT, Abd Elahi M, Ahmad! A, 
Mahmoudpour A, MIrjaNI! MR, 
Abrishami R, Khoushayand MR, 
Eslami K, Kanani M, Bayer! M, 
Mojtahedzadeh M. Identification of 
enhanced cytokine generation 
following sepsis, dream of magic 
bullet for mortality prediction and 
therapeutic evaluation. Daru, 
2010;18(3):155-162. 

12. van TIN JW, van Veen SQ, van 
Ruler 0, Lamme B, Gouma DJ, 
Boermeester MA. The innate 
immune response to secondary 
peritonitis. Shock. 2007;28(5):504- 
17. 

13. Osuchowsk! MF, Welch K, 
SIddlqu! J, Remick DG. Circulating 
Cytokine/lnhibitor Profiles Reshape 
the Understanding of the 
SIRS/CARS Continuum in Sepsis 
and Predict Mortality, The Journal of 
Immunology, 2006, 177: 1967-1974. 

14. Hendriks T, Bleichrodt RP, Lomme 
RM, De Man BM, van Goor H, 



Buyne OR. Peritoneal cytokines 
predict mortality after surgical 
treatment of secondary peritonitis in 
the rat.J Am Coll Surg. 
2010;211(2):263-70 

15. Castellheim A, Brekke 0 L, 
Espevik T, Harboe M, Mollnes IE. 
Innate Immune Response to Danger 
Signals in SIRS and Sepsis - 
Scandinavian Journal of 
Immunology, 2009, 69:479-491; 

16. Wu HP, Chen CK, Chung K, Tseng 
JC, Hua CO, Liu YC, Chuang DY, 
Yang OH. Serial cytokine levels in 
patients with severe sepsis. 
Inflammation Research,Volume 58, 
Number 7, 2009 ;85-393; 

17. Bozza FA, Salluh Jl, Japiassu AM, 
Soares M, Assis EF, Gomes RN, 
Bozza MT, Castro-Faria-Netoand 
HO, Bozza PT. Cytokine profiles as 
markers of disease severity in 
sepsis: a multiplex analysis. Critical 
Care 2007, 10.11 86/CC5783; 

18. Frink M, van Griensven M, Kobbe 
P, Brin T, Zeckey C, Vaske B, 
Krettek C, Hildebrand F. IL-6 
predicts organ dysfunction and 
mortality in patients with multiple 
injuries. Scand J Trauma Resusc 
Emerg Med. 2009 Sep 27;17:49. 

19. Makarov Al, Vorob'eva NA, 
Dobrodeeva LK, Makarova VI. 
Laboratory criteria of systemic 
inflammatory syndrome by surgical 
abdominal infections. Khirurgiia 
(Mosk). 2009;(5):40-5. 



162 



I© 2011, Carol Davila University Foundation! 



